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PURPOSE OF PROJECT

a. Investigate possible new clrcuits which wlll improve the peiformance
or simplify the construction of transistor radic receivers.

b, Investigate ways in which tha reliability of transistor circuits
can be improved by reducing the effects of variations between
- component.s and by compensating for the effects of tempsrature,

¢, Investigate new types or improved variations of transistors as
they become available to determine their applicability to radie
receivers or Lransmitiers.

PROJECT STATUS

j a, AGC applied to the bases of the transistors was investigated.
This method offers increased sensitivity of comtrol over AGC applied to
. the emitiers as in the experimental receiver. The unbalanced gain reduc-
tion that generally accompanies this type of circuit was reduced to a
satisfactory value. :

b. Several new type transistors were measured to determine their
applicability to radio receivers. The resulLs weres

Powar (ain
Transistor | 4S5 Ko i me
Texas Instrument #9044
{silicon) , 2Ldb, 5 db,
Phileo Surface Barrier 28db, 16 db.

 DETALLS OF WORK DONE_THIS PERIOD

AGC Systen

The AGC in the experimental receiver is applied to the emitters of-
the first and secord 1-f smplifiers., Since current amplification is present
in these amplifiers, more sensitive AGC is available by applying AGC con-
trol to the bases of the transistors. A new AGC system was built and tested,
The schematic of the circuit ie shown in Figure 2, For comparison the
schematic of the original circuit where AGC is applied to the emitters is
shown in Figure l. As is seen in Fig. 2 the AGC amplifier is now operaving
as a grounded emitter-base input stage. AGC is applied to the first and
second i-f amplifiers through Ry, R2, R3 and Rj. These resistors are

1000 chms each, making up a total of 2000 ohms series resistance to each
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amplifier as compared to 120 ohms for B3 and Rp in the original circuit,

C3 and (j; are used tec filter out the audio signal serving the same func=-
tion as C) and C» in the original circuit. The AGC characteristic of

both systems is plotted in Fig., 3. With the new system the control is a
2.5 db. changs in output for 50 db. increase in input., While with the

old system the control is 2 db. variation in output for 3 db., increase

in input. The difference in the basic output level betwsen the two

systems is due to the higher gain in the common-emitter AGC/audio amplifier
that is used in the nsw system.

Because the series resistors R3, Rp; Ry and R;i, are large, better
balancing of AGC action when applied to two dissimilar i-f transistors is
cbtained. Two transistors were put in the first and second i=f stages.
They had (a) first stage = Igo = 79 pa and’ voltage gain = 14 db; and

{b; second stage = Ipg = 380 pa and voltage gain = 28 db. As can be seen
from Flgure U4, the new system of AGC provides as good or better balance
of gain reduction than the sarlier system.

Yew Transistors

1. Eight Texas Instrument,type 904 silicon,grown=junction,NPN trans-
istors were evaluated for power gain, input resistance and output imped-
ance as functlions of frequency. Vg, and Ig wers +5v, and =l ma. respectively,
Maximum, median and minimum. values are plotted in Figure 5., Power gain
was messured with the transistors operating in the common emitter stages.
The input was resistance matched and ocubput conjugate matched. These transg-
istors compare quite favorably with SX160?s. The power gain is about
equivalent, The input resistance is mmch higher and the output resistance
lowey with the 904's than the SX160ts, tcept, for one unit, the character-
istics of the 90Lts are quite consistent from unit to unit. The one unit
shows on the curves as having maximum input vesistance and minimum power
gain and cutput resistance. The output capacitance is about 10 to 25 ppf,

2, A Philco surface-barrier transistor was measured for power gain,
input and output resistances for frequency up to 8 me. Ve and Ig were
=3v, and=D,5 ma., regpectively. The setup was the same as thal used in
measguring the Texas Instruments 904 's, The results are shown in Figure 6.

'he surface-barrier transistor shows higher power gain - 28 db. at h55 Ke
and veasonably good frequency response - 11 db. power gain at 8 mc. As

in the case of the Texas Instruments 904!s the surface-barrier transistor
has a higher input resistance and lower output resistance than the SX160's.
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